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DETAILED ACTION 
Information Disclosure Statement 

1 . Acknowledgement is made of receipt of Information Disclosure Statement(s) (PTO- 
1449) filed 1 1/29/04. An initialed copy is attached to this Office Action. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 218-236 and 238-269 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Doan et al. (US 2004/0156089 Al) in view of Pan (US 2003/0234994 Al). 

Regarding claim 218, Doan et al. discloses, in figure 3, a spatial light modulator, 
comprising: an array of movable mirror plates (270) formed on a substrate for selectively 
reflecting a light beam incident on the mirror plates (270) (section 0013 and 003 1) except that it 
does not show the adjacent mirror plates have a gap from 0. 15 to 0.5 micrometers. Pan shows, in 
figures 2a, 2b, and 3b, that it is known to provide adjacent mirror plates have a gap from 0. 1 5 to 
0.5 micrometers to help minimize non-reflective surfaces on the surface of the mirror array and 
to keep the fill ratio high (section 0042). Therefore it would have been obvious to someone of 
ordinary skill in the art at the time the invention was made to combine the teaching of Doan et al. 
with the gap of the adjacent mirror plates of Pan for the purpose of helping to minimize non- 
reflective surfaces on the surface of the mirror array and to keep the fill ratio high (section 0042). 
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Regarding claim 219, Doan et al. discloses, in figure 3, a spatial light modulator, further 
comprising: a hinge (250) that is attached to each mirror plate (270) can rotate relative to a 
substrate (section 0013 and 003 1) except that it does not show the hinge and the mirror plate is 
spaced apart from 0. 15 to 0.45 micrometers. Pan shows, in figures 2a, 2b, and 3b, that it is 
known to provide the hinge and the mirror plate is spaced apart from 0.15 to 0.45 micrometers to 
help minimize non-reflective surfaces on the surface of the mirror array and to keep the fill ratio 
high (section 0042). Therefore it would have been obvious to someone of ordinary skill in the 
art at the time the invention was made to combine the teaching of Doan et al. with the spacing of 
the mirror and hinge of Pan for the purpose of helping to minimize non-reflective surfaces on the 
surface of the mirror array and to keep the fill ratio high (section 0042). 

Regarding claims 220, 229, 230, and 231, Doan et al. and Pan disclose a spatial light 
modulator with an array of mirror plates except for the adjacent mirror plates of the array have a 
center-to-center distance from 4.38 to 10.16 micrometers, 6.23 to 9.34 micrometers, 4.38 to 6.57 
micrometers, and 4.38 to 9.34 micrometers. It would have been obvious to modify the spatial 
light modulator to include a center-to-center distance from 4.38 to 10. 16 micrometers, 6.23 to 
9.34 micrometers, 4.38 to 6.57 micrometers, and 4.38 to 9.34 micrometers, since it his been held 
that where the general conditions of a claim are disclosed in the prior art, discovering the 
optimum or workable ranges involves only routine skill in the art (In re Aller, 105 USPQ 233). It 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the spatial light modulator to include a center-to-center distance from 4.38 to 
10.16 micrometers, 6.23 to 9.34 micrometers, 4.38 to 6.57 micrometers, and 4.38 to 9.34 
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micrometers for the purpose of the capability of selectively reflecting a light beam incident onto 
the mirror plates. 

Regarding claims 221-224, Pan discloses, in figure 1, a spatial light modulator including 
an array of mirror plates (204) but does not specifically disclose the number of mirror plates used 
in the spatial light modulator. Therefore, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to include a definite number of mirror plates 
used in the spatial light modulator for the purpose of the amount of light that will be reflected 
from the mirrors. 

Regarding claims 225-228, Doan et al. and Pan disclose a spatial light modulator with an 
array of mirror plates when the adjacent mirror plates are parallel to the substrate (section 0040) 
except for the adjacent mirror plates have a gap from 0. 5 micrometers or less, a gap from 0.5 to 
0.8 micrometers, a gap from 0.8 to 1.25 micrometers, and. It would have been obvious to modify 
the spatial light modulator to include a gap from 0. 5 micrometers or less, a gap from 0.5 to 0.8 
micrometers, a gap from 0.8 to 1.25 micrometers, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art (In re Aller, 105 USPQ 233). It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to modify the spatial light 
modulator to include a gap from 0. 5 micrometers or less, a gap from 0.5 to 0.8 micrometers, a 
gap from 0.8 to 1.25 micrometers for the purpose of the capability of selectively reflecting a light 
beam incident onto the mirror plates. 

Regarding claim 232, Doan et al. discloses, in figure 3, a spatial light modulator, wherein 
the hinge (250) is attached to the mirror plate (270) such that the mirror plate (270) can rotate 
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relative to a substrate along a rotation axis that is parallel to but offset from a diagonal of the 
mirror plate (section 0013 and 0031) except that it does not show that the mirror plate can rotate 
to an angle at least 14 degrees relative to the substrate and wherein the adjacent mirror plates has 
a center-to-center distance from 4.38 to 10. 16 micrometer, and wherein the hinge and the mirror 
plate is spaced apart from 0. 15 to 0.25 micrometers. Pan shows, in figures 2a, 2b, and 3b, that it 
is known to provide that the mirror plate can rotate to an angle at least 14 degrees relative to the 
substrate and the hinge and the mirror plate is spaced apart from 0. 15 to 0.45 micrometers to help 
minimize non-reflective surfaces on the surface of the mirror array and to keep the fill ratio high 
(section 0042). Therefore it would have been obvious to someone of ordinary skill in the art at 
the time the invention was made to combine the teaching of Doan et al. with the spacing of the 
mirror and hinge of Pan for the purpose of helping to minimize non-reflective surfaces on the 
surface of the mirror array and to keep the fill ratio high (section 0042). It would have been 
obvious to modify the spatial light modulator to include a center-to-center distance from 4.38 to 
10. 16 micrometers, since it his been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only routine skill 
in the art (In re Aller, 105 USPQ 233). It would have been obvious to one having ordinary skill 
in the art at the time the invention was made to modify the spatial light modulator to include a 
center-to-center distance from 4.38 to 10.16 micrometers for the purpose of the capability of 
selectively reflecting a light beam incident onto the mirror plates. 

Regarding claim 233, Doan et al. discloses a spatial light modulator, further comprising: 
an electrode proximate to each mirror plate for electrostatically deflecting the mirror plate 
(section 0030). 
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Regarding claim 234, Doan et al. discloses a spatial light modulator, wherein the 
substrate is glass or quartz that is visible light transmissive (section 0030). 

Regarding claim 235, Doan et al. discloses a spatial light modulator, wherein the 
substrate comprises an anti-reflection film on a surface of the substrate (section 0061). 

Regarding claim 236, Pan discloses a spatial light modulator wherein the substrate 
comprises a light absorption frame (106) around an edge (figure 1). 

Regarding claim 238, Pan discloses a spatial light modulator, wherein each mirror plate 
rotates relative to the substrate in response to an electrostatic field (section 0042). 

Regarding claim 239, Pan discloses a spatial light modulator, further comprising: a first 
electrode that drive the mirror plate in a first rotation direction relative to the substrate; and a 
second electrode that drives the mirror plate to rotate in a second rotation direction opposite to 
the first rotation direction relative to the substrate (section 0033). 

Regarding claim 240, Pan discloses a spatial light modulator, wherein the first electrode 
and the second electrode are on the same side relative to the rotation axis of the mirror plate 
(section 0033). 

Regarding claim 241, Pan discloses a spatial light modulator, wherein the first electrode 
and the second electrode are on the opposite side relative to the rotation axis of the mirror plate 
(section 0033). 

Regarding claim 242, Doan et al. discloses a spatial light modulator wherein the substrate 
is a semiconductor (section 0036). 

Regarding claims 243-246, Doan et al. and Pan disclose a spatial light modulator with an 
array of mirror plates when the adjacent mirror plates are parallel to the substrate (section 0040) 
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except for the adjacent mirror plates have a gap from 0. 1 5 to 0.25 micrometers, a gap from 0.25 
to 0.5 micrometers, a gap from 0.5 micrometers or less, and. It would have been obvious to 
modify the spatial light modulator to include a gap from 0. 15 to 0.25 micrometers, a gap from 
0.25 to 0.5 micrometers, a gap from 0.5 micrometers or less, since it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art (In re Aller, 105 USPQ 233). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to modify the 
spatial light modulator to include a gap from 0. 15 to 0.25 micrometers, a gap from 0.25 to 0.5 
micrometers, a gap from 0.5 micrometers or less for the purpose of the capability of selectively 
reflecting a light beam incident onto the mirror plates. 

Regarding claim 247-260, Doan et al. and Pan disclose a spatial light modulator wherein 
the mirror plate (270) is attached to the hinge (250) such that the mirror plate (270) rotates in a 
first and second direction relative to the substrate (sections 0013 and 003 1) except for the mirror 
plates rotating in a first direction to an angle from 15 degrees to 27 degrees, 17.5 degrees to 22.5 
degrees, around 20 degrees, 12 degrees to 20 degrees, and around 30 degrees and the mirror 
plates rotating in a second direction to an angle from 2 degrees to 9 degrees. It would have been 
obvious to modify the spatial light modulator to include the mirror plates rotating in a first 
direction to an angle from 15 degrees to 27 degrees, 17.5 degrees to 22.5 degrees, around 20 
degrees, and around 30 degrees and the mirror plates rotating in a second direction to an angle 
from 2 degrees to 9 degrees, since it has been held that where the general conditions of a claim 
are disclosed in the prior art, discovering the optimum or workable ranges involves only routine 
skill in the art (In re Aller, 105 USPQ 233). It would have been obvious to one having ordinary 



Application/Control Number: 10/627,302 Page 8 

Art Unit: 2873 

skill in the art at the time the invention was made to modify the spatial light modulator to include 
the mirror plates rotating in a first direction to an angle from 15 degrees to 27 degrees, 17.5 
degrees to 22.5 degrees, around 20 degrees, and around 30 degrees and the mirror plates rotating 
in a second direction to an angle from 2 degrees to 9 degrees for the purpose of angling the 
mirror plates to produce a quality image. 

Regarding claim 261, Doan et al. discloses a spatial light modulator wherein each mirror 
plate (270) is held on the substrate via a hinge (250) that is separated from the respective mirror 
plate by a gap (section 0013 and 003 1). 

Regarding claims 262-264, Doan et al. and Pan disclose a spatial light modulator with an 
array of mirror plates when the adjacent mirror plates are parallel to the substrate (section 0040) 
except for the adjacent mirror plates have a gap from 0. 15 to 1.5 micrometers, a gap from 0. 15 to 
0.45 micrometers, a gap from 0.5 to 1.5 micrometers. It would have been obvious to modify the 
spatial light modulator to include a gap from 0. 1 5 to 1 . 5 micrometers, a gap from 0. 1 5 to 0.45 
micrometers, a gap from 0.5 to 1.5 micrometers, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art (In re Aller, 105 USPQ 233). It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to modify the spatial light 
modulator to include a gap from 0. 15 to 1.5 micrometers, a gap from 0. 15 to 0.45 micrometers, a 
gap from 0.5 to 1.5 micrometers for the purpose of the capability of selectively reflecting a light 
beam incident onto the mirror plates. 
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4. Claims 265-269 are rejected under 35 U.S.C. 103(a) as being unpatentable over Doan et 
al. (US 2004/0156089 Al) in view of Patel et al. (US 20040156090 A 1). 

Regarding claims 265 and 269, Doan et al. discloses, in figure 3, a spatial light 
modulator, comprising: an array of mirror devices (270) formed on a substrate for selectively 
reflecting light incident on the mirror devices, where each mirror device (270) comprises: a 
mirror plate for reflecting light; a hinge (250) attached to the mirror plate (270) such that the 
mirror plate can rotate relative to a substrate, and a hinge support on the substrate for holding the 
hinge on the substrate (section 0013 and 003 1) except that it does not show a first lens, and a 
second lens. Patel et al. shows that it is known to provide a first lens and a second lens for 
directing light onto a display (section 0030). Therefore it would have been obvious to someone 
of ordinary skill in the art at the time the invention was made to combine the teaching of Doan et 
al. and Pan with the first and second lenses of Patel et al. for the purpose of helping to minimize 
non-reflective surfaces on the surface of the mirror array and to keep the fill ratio high (section 
0042). 

Regarding claims 266-268, Doan et al. and Pan disclose a projection system with an array 
of mirror plates when the adjacent mirror plates are parallel to the substrate (section 0040) except 
for an arc lamp having an effective arc length around 1.0 millimeter, less than 1.0 millimeter, and 
around 0.7 millimeter. It would have been obvious to modify the spatial light modulator to 
include arc lamp having an effective arc length around 1.0 millimeter, less than 1.0 millimeter, 
and around 0.7 millimeter, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only routine skill 
in the art (In re Aller, 105 USPQ 233). It would have been obvious to one having ordinary skill 
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in the art at the time the invention was made to modify the spatial light modulator to include an 
arc lamp having an effective arc length around 1.0 millimeter, less than 1.0 millimeter, and 
around 0.7 millimeter for the purpose of wider range of reflectivity for the display target. 

Allowable Subject Matter 

5. Claim 237 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

6. The prior art taken either singularly or in combination fails to anticipate or fairly suggest 
the limitations of the independent claim(s), in such a manner that a rejection under 35 U.S.C. 102 
or 103 would be proper. The prior art fails to teach a combination of all the claimed features as 
presented in claim(s) 237, wherein the claimed invention comprises a ratio of a summation of all 
areas of the mirror plates to an area of the substrate is 90 % or more, as claimed. 

Response to Arguments 

7. Applicant's arguments with respect to claims 218-269 have been considered but are moot 
in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brandi N Thomas whose telephone number is 571-272-2341. 
The examiner can normally be reached on 8-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 57 1-272-2328. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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